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(54) SYNCHRONIZATION DETECTION CIRCUIT 



(57) Abstract: 

PROBLEM TO BE SOLVED: To provide the 
synchronization detection circuit with reduced power 
consumption by reducing the circuit scale and applicable 
to the direct spread code division multiple access 
(DS-CDMA) system because of a small discrimination 
delay. 

SOLUTION: Each of synchronization detection sections 
1(1a-1n) uses a mean amplitude phase fluctuation vector 
as an amplitude phase compensation vector calculated in 
a pilot symbol block to compensate an amplitude phase 
fluctuation of an information symbol and provides an 
output of the result to a RAKE synthesis section 2, and 
a discrimination section 3 provides an output of 
discrimination data being the result of synchronization 
detection externally. Then a re-modulation section 4 
applies re-modulation to the discrimination data and 
feeds back the result to each synchronization detection 
section 1 so that each synchronization detection section 
1 updates sequentially the amplitude phase compensation 
vector. 
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¥®b LTW/j-f S««ffi«S»li*¥ftWt»i, Witt 
tti^SrfT^-fe^^^ir. 8 2©**#«JI!»B^ ^l 

^&^UfctSP^-^©A>tlSr^:{tT, BtrfEttM?*— * 
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[0 0 3 7] JilBtt*«loraJB*Sr»*-*-5fc«>©8»* 

\.xmmmmm$immmvxmt)-rz>ft&m$ik %m 

j£U DS-CDMA^atIffit't:5 0 
[0 0 3 8] ±BfJ63fe«©IBaijSSr«|*-r 
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£, JB3©***4ft:«*»t, #2©3RJM&fc, inH§s 
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f>A*^^S^)#^^ $ V^ff-^ld^oT, ftl<Z>tMR 

v^^co+bbi^— * # xts £ *xt v 5 raw:, mrlBJn^ 
atria a^ * futttii?*- * t swa-t 

fiirfBJR l ©*JM*tt, ttm-ti'9 9ii*hmtjZti&iB J S3r 

i^®it£ftfz.m&-zmn-rz>m i 9 , m 

^■<DAt)&?\-mt>>b%irtx, m^xts^ntc^mf—9 
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7 £, m2comw-&i at, m*&i 9 1 

^fe«fig$tuTV^S 0 f»*«»r*SV^T, RAK E-q- 

[0 0 4 1] 6tT, #a5Sr*frWfcKW*-5. I^ffl^ 
SPltt> t¥S5<S5|^»l«|JSt«N5 6 1 ^rtt-t'ttRA 
K E -g-figtrff £ OiMtetfc $ tt^+iKx— ^ ©A 

50 RAKE-g-l&U2^tii?)-tZ>i><DX'foZ>AS, 




[0 0 4 2] RAKE^3i2fi N »RAKE^« 

1 1 fcJu t£3fe<ZV*>f T3 s> h^^#/^riclfS6 2 tl^fiiM 
[0 0 4 4] mi <7>1«§5t*&:ffi»^ 1 2 J3\ t£#ECD|g 1 

[0 0 4 5] SWffiffSttS^^bA l 3 w\ ^^^85 

So 

[0 0 4 6] -fct^* ! ^SB^feA^rSixSeJ* 

^ ^yfif^ot, fi«ffi«aE»*¥*&ftsi$ i 3 

6*n»^l Qd^A^J^tLSSBffiffiWIK^^ h/i"£tf> 

[0 04 7] #i#^-f ^ ^rm&\*. imwt5 ct ? 
(vm^mm^^^/^At} ^Hxv^mi^ 9 

[0 0 4 8] ^tt, #2©fc*^*IH&i 5W\ S 

ft v-^^^^i/^^ 1 4^e>ffl^J**t«^<^ h/w£<£> 

[0049] 9 , ^2 1 5 a* a* 

J: 0 1 ^W#V^7K/^*iJ^7=-^^S^p 
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10 cfc^Sff ^>-^/^fi*Bffita3e»fl:0*»ds^:t < ft 9 

£nft<ft£/t#>, il*bfe(D^^^S:#JtLT|l»W 

e> w- n ft e> ft v \> 

[0 0 5 2] -;tf, «»aSr»»"e*aUfct#. ^<£> 
#*as2tz>^#*te*oTV*5i*, |[S 1 <z>**» 1 6 

20 5o ^(Dfzfr, 09*1 fi. ate. 7/8 = 0. 8 7 5tfc 
[0 0 5 3] §3©»«SS17^ ffXH»4 

fcu i3(Z)Ii*M»l 7j&»foA;*3*L5g«i'>' 
#/KZ>lg«ffitB«»fi:tffifBc (l-a) SrSjltt, W 

•C, (l-a) t)*/c0^ (l-a) ^ 1 c^V^^ 

30 f*Sr«tfc-rj: pi^So 

[0 0 5 4] ^ID»^ 19tt, ® 1 <Dm#$£ 1 6 ^fo A^T 

m@^i 8^feA^s*b5smw#/K7?se{4ffi*» 

(l-a) b<Dmt*M%l^ JBWffiffiM*^ 

[0 0 5 5] *lH]K^E!jf^i-o^TmP^-r5 0 
fSJ. *@K^A*$tt*i»lt£1l!i:$nfcffiH^-*tt, El 
2 (a) (^i~J: 5ftt^)-efc»9. m 6 ^77<L/ct£#6C9 

40 ^ ^ M2-C*>5o 

[0 0 5 6]4fc, SOt^^/fittt, B2 (b) 

tcofcb, SKff#ds Thj (High) -efo^irtid 

i-, -^/c, mnm^fc tlj (low) ^stt^t 
u^^i Atmw-^i 9^e>A^jstbSS*gffiffl*i«^< 

50 [0 0 5 7] ^fem^tt^K^-^^NV u 5/ hvy 
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[00 5 81 ol^ nfi^igj^Lfc^V n ^ f v-^/^ 

fg n 5/ yi/^iS/va)^? b/^S: (Pik-h j Pqk) , 
AMPjy bW/S/W^riilHl8Sl 1 dS|±J*"t*6k *a<Z>l^ 10 
^y^7ff^O-<^ (Uik+ j Uqk) ti-5i:fi*i 

Wfc$mm&ti*i\M i 3 ^a^-rs^v n y y is^/v 

-fu s/^<^J&ffiBffiffl3E»K«^ (PRi + j PR 

q ) fit, »1] "C*bfct><Otra«^* 

S 0 

[0059] -t LT, » 1 (Omm V^^/KOffiH^— ^ 

THJ t*5^ 1 4 dSfi«ffiffiS»fi¥*& 

5 0 20 
[0 0 6 0] * tt, £g 2 (Z>«ii£r19:%3F« 1 5 as ft 1 

:/#Vt^ LTtti^-f S D /^n^Fvy/W 

0 5/^^fe#b*t5¥*&lgeffitBSl(l^ (PRi 

+ j PRq ) zm^^zh, mKomm/istfwz? b 

/V (Eil+ j Eql) ^(D [»4] TVTUct^i^* 

So 

[0 0 6 1] 

[«4J 30 

[0 0 6 2] r.r-e, ( I il+ j I ql) tt\ AflZthfc 
KE^fiESB2iSra»!tftiftffll ^a^S, #^*J£*J7S 

3EBHfR4^tffi^;*ix5o 40 
[0 0 6 3] -t tt, W*|^4 2S*J^7*-#*W*»I 
U HSCW«^iLT#ra»!«»E»l«>*3 0***«: 

*jmsi 7^m^-r5 0 tst, » 3 

1 7 i otlf ^y/J?;i^i SiSf ilf^^ll* 
[0 0 6 4] o*?k rrwsfifg^i, »1<£>W 

mt>thx&y, /qa^f^>ws emu 

MLt, Si 0>fflf ^i/^#/i-C0M*I{iffi^t5ft ( I R 50 
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il+j I Rql) tt, [«5] i^^ti^ fc<*M-& 

S 0 

[0 0 6 5] 

IR ql =I q ,*D n ~I n -D qX 

[0 0 6 6] n^T\ (Dil+jDql) fcfc % S^Plf^ 
C0-<^ h/l-Sr^bTV^So tLt, m2(DmW$$l 8d* 
Stt««ffiffi*tt^ (1-a) «rfltt 

JW»*1 9^a^i~S 0 — ;&\ irU^ 1 4^tt 
v^^StgffifflSift^^ h/Wi, ®ico^g:^i 6i- 

9 l 4^a^i"SJ:5«-*5o 
[0 0 6 7] ^ST, *2<^if«^^/K7>fflBB7 !r — ^ 

TLJ iiot, tW^i 9^^A*^ 

Si S&mttrS^? WW*. » 2 

i/V/K/W^LTte, [f 6] t«Sti5 (Si2 + 

j Sq2) ir^So 

[0 0 6 8] 

[«6l 

«S„ =a PR, -h(l-<z)Z7^ 
S, 2 = a ^+(l-a) J* ffI 

[0 0 6 9] — jRftfctt* [*7] -C*£*L 

S (Sin+ j Sqn) £&S 0 
[0 0 7 0] 
[«7] 

Sj,=* 

^ = « • -y^D + a - «) • 

[0 0 7 1] *LT, * 2 (0***«*J|» 1 5#*k 
(Sik+jSqk) ^o««^ft»IF«rfi«ffifS4iflt«^ 
[0 0 7 2] ^LT, raffl«*»i^e>ffl*s*t«. - 

tt ^> «ffiffiffiti«« (^Sff V ^JK/^S: RAKE ^^35 2 
^RAKE^ttffl^U «£«3;&SW£^— *£ttj 

^-TSJ:5{-^So 0*19, JBi<o«#^^tt. 
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[0 0 7 3] *IHI»^J:ntf, ^USr/B^S^i:* 

^i*5-fc^*V^fe, DS-CDMA*a^Ifflt# 10 
[0 0 7 4] *@K0!>ipJ^S|5 3tt, ttTOeSrfT 5 

S3ESH8P4tt, tt*J^W3^ffl^-t?*>5tfcipJ5£7 :r — 

gm v^y^o y # t LTrajwtfeaaas 1 jjimhs it 

try hSrfflv^Sfiit^tkW^iri-SS'&Jr:^ ^(cift 20 
[0 0 7 5] ^(DJ:p^-rtttf, i3(D»JtSlf^ 

*.5J:5fc*9, *i*o#»*«:ffi«U iSBfittSttflt 
4: J: 9 SStttfJ-fT o^b 5»*^fe5 0 
[0 0 7 6] ^HJ&gM&^T. h(7)S<f 

S*. ±9ffi»**SBffiffiM«*fTfo^*J;5«-"t-S 30 

mm^i?** 3 1i, 3 2 £ £rtix.<5 J: 5 

[0 0 7 7] jjuW^U 3 2 tt\ 3ffifi*Iteffi 

1 3^l^^LTv^^5^^^^s(gffi^ggEJ^,^< 

^ h/uottip y> fci-fe i/^i4 icffl^-r^ t^fc^o 
[0 0 7 8] o£ 9 , *B«<fcffi3E»*¥*S*fc» l 3 j&sjfS 
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[0 0 7 9] 0*9, HI 3 l£*Lfc#ig8S-m, k^n 
MZ.ttlTZ>Wi&ftJ®ffifc<<9 Vfls (Sinl + j Sqnl ) 

[*8] t?*S*bS>b^i:*So 
[0 0 8 0] 
[*8] 

[0 0 8 1] S b^sp^FfiWffiffi**^^ h>MMWB w 

[oo8 2] *@RS»^«MimaaoiP]ffltftfiiiiK^ 

&£S*5<Z>fi, WIRf^/l^n 5y^<Z>ilLHfr<©^>f n 

[oo8 3] aotwii, «*^^#ttraffl^ra« 

[0 0 8 4] 

fcK^H*«S:ia4S:fflv^-CRW-r*o H4I1, *H]gS 
©«Htl:«tRHHtfc9, try 
*>^*-/#t*«^*«S:, K»IK^HI!I* (BER 

[oo8 5] r r(jiia4 i^~rmm<Dgki*te, IFHK 

P90MHZ, feM^lOMHz, aEP^SSrT* 

[0 0 8 6] ft, t£tfc*tt 1 2 8-efo«9, i/>7$/UU— 
Mi64ksps, fiy/^Hi7. 68Mcpst 

[0 0 8 7] 




[0 0 8 8] m^.m.2, 3f£M<Z>&m\Z.£ih,ti, ffimis 

T-(d^:#/ijl^5^.CifeV^fc«>{-, D S - C DMA*S 

[0 0 8 9] »**4flE«©*MI-J:*i.tf, p?F 

i/V-^/KOjgfsfafflSKiSco^iDSr, Miff 

<Dfia%.¥-&} t -rz> mxm 2 3 um<omm^ 

[00 9 0] m 5 fE^co^Wl^ J; tuff , s<4 

#gffiie mhmow-m t mmw-m t-rz 2 x i-zm 

*«3fB«Wl^W^&(HlS§i LTi^SroT-, s<4vyh 
[0 0 9 1] |»^6fS«<?>*Mlr itufj, /nV n y h 

t u^y#«**©**#«sRii«:*tHu mm 

©spiSi: LTtti^ U IB l OflMRVi'^^fflHf — ^ 
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KUWrTS J: 3 fc* «K l3©WfiHW3^tU 

©«**a*iiES:»abr*2©*iHB^w^L, is 2 

$ tbfcM^^** $ f^tz.\%%mm LT-ir * t ffi^j 
U S2cot»#v->^/K^ffiBl7 s --^^A^;$n5ir, 
■tr^^^^Sl5^P ) A^^^S^#^-l' ^ >-y"mmz'& 

IBt 5 -^ £ -fer * T?»RSixfcai||[»!&» A^J 

20 fcS*Sr*»L, }B3<0**#««*»a*#MBa»?>¥tlJ£ 

loo, ^ ^©isdffiffi mm&mm l r v ^ -s fc 

[0 0 9 2] ft*« 7f5«O^B^(cJ;n»^ ^dfcWS 
UrR»t6ix*:«[*©Mf*Jfi6E«©IPI»l««ai53js, v- 

C^V^fcfc^, D S - C DMA^iUdig 
50 fflT^5M* s *5o 
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[0 0 9 3] ff*JS8|HttW^^(Cj:Hf^ si7.iZ*il& 
fig U **WJ£»a^J*tt^£jS fenM*^ 

[0 0 9 4] ffrjfcJg 9 fcm^mWlZXMt, s<4 n-yh 

u^T$/i'$Lf8Ln]&-><'( p v y^-sT$>vkm~ com ^-e& 

jff/i'fci»lS1RL;fc«M? ? -*©A^8:§£»*-t\ ^^ffiBB 

V'S?^^*s^ttiR«tttiaEtt*<z>5F*&Sr«Hll-*-S kkh 
f~, B9lHl*&«ftL.^:S*iffiWIEt!lS0 5 P*SSr*n^¥*Sei5J' 

1 Wtf^^^^/K^ffiMx— ^^A^$nSt, -fcv* 
^^SB*»f>A^J$nS9)#^'l' ?y/ifl^ot, 

i^^IJlLt^U *2(©**#«*J|«#A;aS;h, 
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Art JMftlr-^ k ir * -?» 
W * *tfcan JMB*> ?»AA s ms- ir <z>«s£&*iil & 

^ArtSrgttT, Art Sih/fcfilMT*-* 
io JISrJUHU JB2»*||t»dJ*3(S*«:JRJ|[«)i|g*ii5p*& 

? ?izMt>^&mmmfe&&^zmm$i$im&k lt 

^ WKOtttf SritS«>S k kbit. timvi/rfU^ei ^ 

loo, mmi/^tf^<nmmiiL.mmw)%Wimvxb^fc 

1^, DS-CDMA^{diBffl-e^5a*/!) s fo5 0 

[Hi] ^issgofitfifc^n -yfmxfoZo 

So 

[S3] ow^lHlKoflffig^n S '^@t*5o 

Ess] %*©rajw*atiais©#*7 f iis'^H-c*>« 0 

30 [0 6] |SJ«!tfeStlHlK^A^;$^SS(e v-VzFUO— 0ij 
[IffoRH] 

l-|Bj«^jffigP, 2---RAKE-&/&Slk 3-*|« 
», 4-ff«iI«B5. ll-^ny|.Vf#*4« 
flk 1 2-JBl©«[**a*»», 13-tSdffi4i 

1 6-«1033R*», 17-I3©! 

3 1 ■ W-i^MMitL^^.Wi^ hfrfeWm^i?*? . 
40 3 2 -M&W-tbU, 6 l-fflMtitf&to. 6 2" R 
AKE-p^SC, 6 3-W^gPs Tl-i/y^M 
^^ey. 72-^Pyhi/y#/l'4fig|ElK 1 73 

-m i 7 4 ■■■mmmm^m&^ 
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